In a dramatic change of trend, labour formalization took place in Peru in the period covered by this study. The context was one of economic growth accompanied by a labour market reform that created a special regime for micro and small enterprises, thereby reducing employment costs, and introduced improvements in workplace inspections. A panel of subnational regions is used to analyse the role played by these factors in the formalization process. In the first place, this study confirms that the composition of growth matters to formalization. A combined analysis of economic factors (growth and sectoral growth) and recent institutional changes shows that the former accounted for the bulk of formalization in the period analysed and that growth in labour-intensive sectors adds explanatory power, while the institutional changes, far-reaching though they were, did not have a significant effect.
The early years of the twenty-first century were exceptional ones for the Peruvian economy: gross domestic product (gdp) grew at an annual rate of over 6% for more than a decade (except in the crisis period of [2008] [2009] , which is practically unprecedented for the country. From 2002 to 2013, in fact, Peru ranked second for growth in Latin America.
Certain social and economic indicators were dynamized during this period. For example, poverty fell by more than half between 2002 and 2013, from 54% to 24%, declining even in rural areas. Some labour market indicators also moved positively. In 2013, open unemployment fell to less than 4% nationally, the lowest value recorded in Peruvian statistics for some decades. Between 2002 and 2013, total employment rose by 2.4% a year, outstripping the growth in the working-age population (1.8% a year). Urban real wages rose at a rate of 3.6% a year and social security health-care coverage climbed from 30% to 59%. 1 Probably the most significant change was that the proportion of workers in formal employment rose from 20.1% in 2007 to 26.3% in 2013, according to official data from the National Institute of Statistics and Informatics (inei, 2014) . While the rate is still quite low, this six percentage point increase is striking, as it means that formal employment grew by far more than overall employment in the period. Another indicator of formalization is registered employment nationwide, calculated by the Ministry of Labour and Employment Promotion (mtpe) . 2 This also grew continuously from 2002, following a period of relative stagnation in the late 1990s. This represents a change of trend from earlier decades, when informality usually increased regardless of economic circumstances.
The opinions expressed in this article are the author's and do not necessarily reflect those of the International Labour Organization (ilo). The author is grateful for the valuable comments and suggestions of Janina León, Gustavo Yamada, Gabriel Rodríguez, Jorge Rojas, Patricia Tovar, Rodolfo Cermeño, Ricardo Infante, Jorge Bernedo, Phillipe Marcadent, Rosalía Vásquez-Álvarez, Juan Manuel García, Claudia Ruiz and Florencio Gudiño on an earlier version. Any errors or omissions are the author's alone. 1 ilo (2014) . Includes non-contributory and semi-contributory regimes. 2 The registered employment index shows the behaviour of wage employment in firms with 10 or more workers. It is calculated on the basis of the National Monthly Survey on Employment Variation (envme).
Very little has been written about formalization in developing countries with high levels of informality like Peru. The academic literature and discussion have concentrated primarily on analysing informality. Furthermore, almost everything that is known about formalization in Peru is based on theories or studies preceding specific interventions, and little on evaluations of these. The present article offers an ex post analysis of two major institutional changes: the creation of the special employment regime for micro and small enterprises, and the improvements to the workplace inspection system. In other words, it analyses formalization in a specific period to identify explanatory elements and draw lessons, and asks a number of questions. What caused formalization to change trend and rise in Peru? Was it the result of high growth rates or of the labour market reform, which created a special employment regime for micro and small enterprises, substantially reducing labour costs in most of the wage employment market?
In particular, what role was played by the sectoral composition of growth and by the major institutional changes that occurred in the same period? This study analyses all these factors jointly, seeking to identify the relative contribution of each to the formalization seen in the different regions. This process is recent in Peru, and it offers a unique opportunity to apply a comparative analysis to opposing theories about formalization. This analysis will provide a basis for consolidating and enhancing formalization policies or strategies as part of an integrated or multidimensional approach. 3 The article is organized as follows. The second section reviews the existing literature on the causes of informality and its different determinants. The third section analyses recent economic and institutional changes in Peru that may have contributed to formalization, using subnational regions as units of analysis during [2002] [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . The fourth section carries out an econometric estimate to quantify the determinants of the formalization process. Lastly, the fifth section presents the conclusions of the study. 
II

Literature review
For more than four decades since the concept of informality was first proposed in the early 1970s (Hart, 1972) , there has been a great deal of discussion of its causes around the world but no consensus when it comes to defining or even measuring it. 4 This lack of conceptual consensus undoubtedly explains the disparate emphases of the various policy recommendations.
An array of theoretical approaches or frameworks have been developed and put forward to account for informality. 5 In a first group of studies, it is connected to economic factors, especially the lack of production development, the characteristics of this, or both. Thus, a position is taken whereby the only thing that matters for economic development is the level of growth, with particular emphasis on physical capital accumulation. 6 The best-known implication of these models is that there should eventually be convergence between countries, although the empirical literature has not borne out this prediction. Another approach maintains that the composition of growth is also important, since it can be uneven across sectors, mainly because of the composition of demand (Ray, 2010) .
One prominent variant of this second position is the dualistic approach, whereby economic change is determined not only by the level of growth, but also by the transfer of productive resources from a subsistence sector to a capitalist sector (Lewis, 1954) . Doeringer and Piore (1971) argue that there is a sector of "good" jobs and one of "bad" jobs. Acemoglu (2001) additionally proposes a job-seeking model in which there are good and bad jobs.
Another variant is the changing production patterns or structural change approach, whereby technical progress is not introduced evenly across all sectors and branches of activity, tending rather to be concentrated in certain production sectors and strata, especially exporting ones, with large sectors of the economy being left out of this modernization process. This state of affairs is known as "structural heterogeneity," and it encompasses productivity differences between sectors, their contribution to gdp and the volume of employment they generate. Heterogeneity exists between but also within sectors, between production strata and, most especially, between firms of different sizes. The continuing employment of a large section of the workforce in low-productivity sectors or strata is a considerable source of inequity in income distribution among those in work, and also explains informality in employment (Infante and Sunkel, 2012) . These authors also stress that production heterogeneity by business stratum (firm size) is the core from which inequality spreads through society.
Some authors emphasize the role of agriculture in promoting structural change (De Janvry and Sadoulet, 2010) . Others stress the role of manufacturing growth as an engine of employment and productivity (Kaldor, 1961; Chang, 2007) . There are also authors who assert that a dynamic services sector can mean more inclusive growth because it is labour-intensive, especially when seconded by policies to boost education and employment. Bhagwati and Panagriva (2013) add that modern services can be technologically progressive to a high degree, with the retail, financial and telecommunications sectors, for example, working with modern technologies. There is also a large literature exploring the effects of natural resource-based growth. McMillan and Rodrik (2011) argue that heavy dependence on natural resources for exports makes the repercussions of structural change on labour productivity very much smaller. Conversely, growth in more labour-intensive sectors and in manufacturing will generate more employment in middle-income countries.
There is also the possibility that there may be interrelationships between the formal sector and the formal sector. Tokman (1978) explores the nature of these interrelationships and finds that the informal sector and the modern sector are not watertight compartments, but that there are very active communicating vessels in both the product and labour markets. In the case of Peru, León and Cermeño (1990) review the main propositions advanced regarding the interrelationships between the formal and informal sectors in that country and Latin America generally. Analysing the case of manufacturing microenterprises in Lima, these authors find that all microenterprises, but particularly manufacturing ones, are highly interrelated with the rest of the economy, and especially with the modern production sector (through procurement of inputs) and with final consumers (who are their main customers, especially those in low-income strata). Portes, Castells and Benton (1989) offer a picture in which informal sectors are integrated with modern ones via the decentralization of production, in particular local and international subcontracting, with subcontractors employing workers who are not covered by employment legislation with a view to holding down costs and thus being able to sell cheaply.
A second group of explanations deal with institutional factors. Foremost among them is the well-known legalitybased approach of De Soto and others (1986) , originally developed in consideration of the situation in Peru. This approach points out that informal workers are forced by lack of capital and by inadequate demand for formal labour and the high costs in money and time of the long and cumbersome procedures involved in setting up a formal enterprise to operate with very limited resources and at very low levels of productivity and income. Furthermore, these workers usually do not hold title to their land, properties and productive assets, so that they have no access to the financial system. On this view, informal workers represent development potential, and the deregulation of bureaucratic procedures and obstacles is essential for this to be released.
A variant of this approach is one that treats informality as resulting from a voluntary decision by the worker or business owner, who decides to operate outside of the legal rules following a comparative analysis of the benefits and costs of formality in respect of registration, taxation, wages and social security, among other things (Fields, 1990; Perry and others, 2007; Maloney, 1999) . In the case of Peru, Yamada (1996) finds evidence of voluntary choice among the informal self-employed. Similarly, Levy (2008) adds that the existence of social protection programmes, especially non-contributory ones, could create incentives to opt for informality.
Another approach, also centred on institutions, focuses on the weakness of public administration, with particular reference to inspection and oversight systems and corruption. Kanbur (2009) emphasizes the need for a theory of law enforcement, a subject of great importance in Latin America, where laws are often passed but not enforced. Loayza (2013) lists the following as determinants of informality: the government's ability to enforce rules (law and order index), an index of economic freedom as a proxy for restrictions imposed by the legal and regulatory framework, average years of schooling as a proxy for the development of education, workforce skills, an index of sociodemographic variables and the agricultural share of gdp.
Naturally, each line of thought leads to different and even opposing policy conclusions and recommendations. Fortunately, recent decades have seen progress in this discussion that has brought a degree of consensus. In 1993, the fifteenth International Conference of Labour Statisticians (icls) defined the scope of the concept of the "informal sector" and associated it with the characteristics of the economic unit. 7 Subsequently, in 2003, the seventeenth icls supplemented this definition and introduced the concept of "informal employment," based on job characteristics. 8 Combining the two concepts yields the so-called "informal economy" (ilo, 2002) . This means, however, that informal employment exists not just in the informal sector but also outside it, although the relative weight of each of these components differs from country to country. Furthermore, it is clear that the policies applicable to informal employment in the informal sector are different from those for informal employment outside it.
This, along with overwhelming international evidence that informality is highly heterogeneous, has opened up the possibility of approaching formalization policies in a broader way. In its 2014 and 2015 discussions, the International Labour Conference (ilc) proposed an integrated approach to facilitate the transition from informality to formality. These discussions led to the adoption of the Recommendation concerning the transition from the informal to the formal economy (ilo, 2015) , marking the start of a global consensus on policy recommendations. This entails a recognition that informality is so heterogeneous that all the factors which might be thought to cause it must play some kind of role, that not all informal workers are in this situation for the same reason, and that the causes of informality are many and operate in multiple dimensions. For this reason, any formalization policies devised need to take a multidimensional approach that involves numerous actors operating in coordination. Looking at the matter in this way shows how limiting it is to think that any single or isolated measure can foster formalization in 
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Stylized facts, the Peruvian case
Peru has always been regarded as a country with a high level of informality. According to official data from the National Institute of Statistics and Informatics (inei, 2014) , which prepares an informal economy satellite account for Peru, 9 the informal sector, measured by the characteristics of economic units, accounted for 19% of gdp and 61% of total employment in 2007. 10 Informal employment, which includes such employment in the informal sector but also in the formal sector and the household sector, was 73.7% nationally in 2013. The information on informal employment in Peru is obtained from the National Household Survey (enaho), which shows that about two in every three workers in informal employment work in economic units in the informal sector.
Formalization in Peru?
Almost all academic studies on this subject in Peru have sought to explain the phenomenon of informality, and in particular its unremitting rise. 11 They could hardly do otherwise. In past decades, the rule has been for informality to increase in the Peruvian labour market. 12 Thus, the start of a movement towards formalization 9 See inei (2014). This informal economy satellite account is consistent with the country's System of National Accounts. Informal employment is estimated in equivalent working days to ensure compatibility with the national accounts (period from 2007 to 2013). 10 There are other estimates of the informal sector contribution to gdp, but they use indirect methods. The inei approach is direct. If these figures are right, the formal sector is eight times as productive as the informal sector. 11 Chong, Galdo and Saavedra (2007) record a persistent increase in informality in 1986-2001, using different definitions of informality. 12 Unlike the analysis of informality, the study of formalization processes has only recently become a subject of academic interest internationally. See Berg (2010) Estimates prepared by the author using a methodology similar to that of inei but for a longer period (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) 14 show that the increase in the formal employment rate occurred primarily among wage workers, for whom it rose from 41% to 50% between those years (see table 1 ). This trend is very important, as the proportion of wage workers in the employment total also rose in the period, 13 The index of registered employment shows the behaviour of wage employment in firms with 10 or more workers. It is calculated from the National Monthly Survey on Employment Variation (envme). 14 Methodology based on the measuring guidelines of the seventeenth International Conference of Labour Statisticians (ilo, 2013). The difference from the inei (2014) estimate stems from the latter being based on the equivalent number of jobs (calculated from the length of working days) to ensure compatibility with the System of National Accounts. from 39% to 45%. Among such workers, the largest increase in the formal employment rate was for those in firms with more than 10 employees, where it rose from 61% to 71%, with this group's share of total employment additionally moving up from 23% to 29%. In the case of smaller firms, the increase in the formal employment rate was from 13% to 15%, while their share of total employment rose from 16% to 17%. Informal employment among wage employees carrying out domestic work in households also evolved significantly, with their formal employment rate rising from 10% to 19%, even as their share of total employment dropped from 4% to 3%. In the case of own-account workers, the formal employment rate rose from 4.3% to 4.6% while their share of total employment remained unchanged at 35%. These changes still left own-account workers, workers in firms with up to 10 employees and domestic workers accounting for over two thirds of total informal employment.
The fact that the rise in formal employment has involved mainly wage employees rather than own-account workers highlights the differences between the causes of informality and the policy responses required in the two cases. It also suggests that the situation of each group needs to be analysed separately.
Recent economic and institutional changes
Some economic and institutional changes may be connected to this shift in the formalization trend.
The first thing that stands out is the strong economic growth attained by the Peruvian economy, precisely since 2002. One of the main debates in the literature on informality concerns its procyclical or countercyclical character. If it were countercyclical, there would be reason to think it was a kind of adjustment "cushion" against a lack of opportunities in the formal sector. If there were procyclical elements, voluntary choice might be involved. In the recent Peruvian situation, economic growth has been high and sustained, averaging 6.1% between 2002 and 2013. This stands in contrast to earlier decades, as the Peruvian economy grew by about 3% a year in the 1990s and hardly at all in the 1980s. Recent Peruvian growth has been associated mainly with a highly favourable international context, owing partly to high export commodity prices and improved terms of trade, partly to the availability of external financing and foreign direct investment (fdi). It has also been related to macroeconomic policies, such as inflation targeting in monetary policy, the build-up of international reserves, exchange-rate flexibility and countercyclical fiscal policies (mef, 2011) . Productivity, one of the variables most emphasized in discussions of formalization, grew by 3.3% a year in 2000-2011 (Infante, Chacaltana and Higa, 2014) . Although not as high as the rate in some Asian countries over the period, this was among the highest in Latin America and the Caribbean. 15 In the second place, a connection is often made between the sectoral composition of growth and informality, and thence formalization. This is due to the existence of a high degree of productive heterogeneity in the Peruvian economy, manifested both between and within sectors. Indeed, elevated heterogeneity and productivity dispersion may be the most salient structural characteristic of the Peruvian economy, combined with manifest delinkage between the most and least productive sectors. This can clearly be seen in table 2, which shows that in 2007 the sector with the highest productivity (mining) was 50 times as productive as the one with the lowest (farming and fishing). Differences within sectors are also striking: productivity is 15 times as great in formal mining as in informal mining. Figure 2 also shows that, mining aside, the most productive part of the informal sector (Other services) is less productive than the least productive part of the formal sector (Restaurants and hotels). This is indicative of a divided country and an uninclusive production structure with the potential to generate informality. 16 16 Távara, González de Olarte and Del Pozo (2014) analyse the heterogeneity of the Peruvian economy over the long term and find Where trends are concerned, the official production data reveal changes in the composition of growth (see table 3 ). In the period prior to 2002, growth rates were very high in sectors such as mining, even in the period of international crisis that began in 1998. This composition began to change in 2003, with stronger growth in sectors such as manufacturing and construction.
that this has increased in both growth and crisis periods. They also find that most services (financial and non-financial) are produced and consumed by the large enterprise sector. The same is true of energy. Fewer data are available on changes in composition within sectors. Even so, some studies have provided evidence of their scale. Infante, Chacaltana and Higa (2014) estimate that of the 3.3% annual productivity growth in the 2000-2011 period, 2.8% was due to large enterprises (with over 200 workers) and the remaining 0.5% to micro, small and medium-sized enterprises. Tello (2012) analyses the behaviour of productivity in [2002] [2003] [2004] [2005] [2006] [2007] and finds that it is the reallocation of employment between sectors rather than productivity changes within them that best explains shifts in Peruvian productivity.
Major institutional changes also took place in the last decade. The most important of these was probably the reform that created special employment regimes, i.e., specific regulations for certain groups of workers. By far the most salient development here was the creation of the special employment regime for micro and small enterprises under the Promotion and Formalization of Micro and Small Enterprises Act. 17 There had already been reforms in the 1990s to the rules on hiring and dismissal in the general employment regime. 18 The creation of special regimes is a new regulatory trend beginning essentially after the turn of the century. For workers in microenterprises (up to 10 workers), the Act, passed in 2003, drastically cut non-wage costs to less than a quarter, and dismissal costs to a third, of the amounts stipulated in the general regime. 19 In 2008, the special regime of the Act was extended and an intermediary regime was set up for firms with up to 100 workers, cutting employment costs to about half what they were under the general regime. 20 This new dispensation came into effect in early 2009.
Given that microenterprises account for over 70% of wage employment in Peru, these reforms meant a very large shift in average employment costs (see figure 3) . In weighted terms, so-called non-wage labour costs fell from 54% of wages to 17% in 2003. 21 Despite their 17 The Agriculture Promotion Regime, which likewise includes the special employment and tax regimes, applying these to agricultural enterprises of any size, was created in 2000. See Chacaltana (2007) for further information. 18 Chacaltana (2001) finds that the labour market reforms of the 1990s, which deregulated hiring and dismissal, were not accompanied by improvements in formalization. 19 There is a debate about the concept of "non-wage costs," with some considering holiday pay, for example, to be part of wages. 20 Calculated from Law No. 30288, published in the official journal El Peruano (16 December 2014) . 21 This regime was extended yet further in 2013 and the legal ceiling on the number of workers abolished. The calculations were carried out using data from Law No. 30288, published in the official journal El Peruano (16 December 2014). reach, these regimes have been little studied. Chacaltana (2008) analyses the first four years of the microenterprise regime and finds coverage to be minimal. Jaramillo (2013) reaches similar conclusions, while Díaz (2014) adds that the formalization of recent years took place to a greater extent in the large enterprise sector than among small and medium-sized enterprises.
Lastly, another factor in formalization is the ability of the State to enforce its own rules. 22 Peru's inspection capability has always been considered, and has in fact been, weak. Nonetheless, there were major changes in the last decade. The strength of the State to enforce its rules is shown by the likelihood of breaches of employment regulations being detected. This depends on the number of inspectors, on the technology used to carry out inspections, and on the way these are organized. There have been improvements in all these areas. The number of inspectors has increased, but most importantly there have been changes in inspection technology. In 2006, an agreement was signed between the Ministry of Labour and Employment Promotion and the Office of the National Superintendent of Tax Administration (sunat), setting up an electronic payroll system. In Peru, firms are required to send in their payrolls to the State, including information on workers, wages, contract type and other benefits. Prior to the agreement, firms had to physically submit print-outs of their payrolls once a year to the mtpe. With the electronic payroll system, these have to be submitted to sunat monthly along with the firm's tax return. Since sunat has demonstrated a stronger inspection capability than mtpe, this ought to have meant an increase in the likelihood of infractions being detected, at least as far as the sunat remit runs. 23 There may possibly be other factors at work, but these are the ones most mentioned or emphasized in the academic and political discussion in Peru. Just a few studies have carried out combined analysis of multiple factors relating to formality (or informality), 24 as most have concentrated on just one. Indeed, it is possible that each taken separately may present some degree of correlation and significance. The challenge is to see if these still persist in a comparative analysis, controlling for other possible explanations.
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Empirical analysis 25
This section seeks to explain the increase in formalization in Peru between 2002 and 2012 at the region level. In a first stage, the relationship between formalization and economic growth is analysed, with a particular focus on the role of its composition, i.e., the growth of each economic sector in each region. In a second stage, besides economic growth and sectoral growth, a proxy for institutional reforms is included with a view to establishing their relative contribution. 25 Panel-type information for the country's 24 regions and the 11-year time period covered is available for this purpose. With a view to analysing the role played by the composition of economic growth by sector, the panel also includes information on value added per worker for eight economic sectors in each region (Farming and fishing, Mining, Manufacturing, Construction, Commerce, Transport and communications, Restaurants and hotels, and Other services, which encompass government administration and social services). 26 25 Unless otherwise indicated, the fourth section uses information on the registered employment rate from the mtpe National Monthly Survey on Employment Variation (2002 Variation ( -2012 for the econometric exercise. 26 Regional value added is regional gdp minus taxes and import duties, Different indicators can be employed to measure formality. Unless otherwise stated, the registered employment rate for each region is used, this being defined as the percentage of the region's total workforce that workers reported by firms represent. 27 Information is available for 15 regions in 2002-2007 and for all regions from 2008 to 2012. This is therefore an unbalanced panel.
The information on production and its sectoral composition was obtained from the Compendio estadístico del Perú (inei, 2013), which yields a total of 264 observations for each sectoral observation of production data. measured at constant 1994 prices. It is divided between the total number of workers in the region to calculate value added per worker. At the time of publication, information disaggregated by sector and region was only available up to 2012. 27 The Ministry of Labour and Employment Promotion (mtpe) kindly provided access to the absolute values of this indicator from the National Monthly Survey on Employment Variation (envme), allowing the registered employment rate (wage employment in firms with 10 or more workers) to be constructed as a proportion of total employment in each region. 
Growth and formalization: the composition of growth does matter
The first finding is that there is indeed a direct relationship between formalization and output growth. This can be seen in figure 4 , where the registered employment rate of each region is correlated with regional value added per worker. It can also be seen that this positive relationship has a high degree of variance, especially at higher levels of regional value added per worker (panel A of figure 4). It may also be noted that this relationship changes in the higher bands when the analysis excludes Moquegua (panel B of figure 4), a region where value added per worker is high because of the presence of copper mining, but at the same time informal employment is widespread because the bulk of its workforce is agricultural. This observation is important because it raises the possibility that there may be regional fixed effects that need controlling for. In any event, the simple correlation between the registered employment rate and value added per worker has a high degree of variance. Consequently, there must be other factors explaining formalization levels and growth in this indicator. One possibility is that not just economic growth in itself but also its composition is important for formalization. The hypothesis here would be that the type of economic growth, and particularly its sectoral composition, will affect formalization outcomes. In other words, the sectoral composition of growth is not neutral when it comes to formal job creation. Changing production patterns would help to shape and extend formal employment.
One way to approach this analysis is to break down the change in formality rates by identifying the contribution of sectoral change. 28 First, the formal employment rate is defined as a weighted sum of sectoral rates:
. .
This methodology is based on McMillan and Rodrik (2011) . It has been used to analyse formalization by Bertranou and Casanova (2014) for Argentina and by Díaz (2014) for Peru. Here, τ is the formal employment rate and is expressed as a weighted average of the formal employment rates in sectors τ i and the share of sector i in total employment, i.e., the sectoral structure of employment θ i in each period. The difference in the formal employment rate in period t and period k can be written as follows:
In other words, the change in the formal employment rate can be expressed as the sum of two components. The first component (the rate effect) is meant to measure the contribution of changes in rates within each sector, keeping the employment structure unchanged. The second component (the composition effect) is meant to measure the change in the sectoral structure of employment, keeping the formal employment rate unchanged. The results of this exercise are shown in table 4, which uses the definition of the formal employment rate for 2002-2012. 29 It can be seen that the 6.5 percentage point increase in formal employment that occurred in Peru between 2002 and 2012 breaks down into almost 6 percentage points deriving from the changes in rates within sectors and a further 1.7 percentage points deriving from the shift in the sectoral structure of employment. In other words, this shift accounts for over 20% of the increase in formal employment. The only sector to show no change in the composition effect is Farming and fishing, as it is the only one whose share of total employment fell. The Other services sector (which includes government) displays the largest rate and composition effects.
Meanwhile, employment may have undergone (and did undergo, according to a number of recent studies) major recomposition within sectors. Using data for 2002 , Díaz (2014 carries out a similar decomposition and finds that over 40% of the drop in informality is connected to the change in the structure of employment by firm size. add that this is because large and medium-sized enterprises displayed the greatest dynamism in respect of output, employment and productivity over the period.
This exercise only considers changes in the sectoral composition of employment, which means that a specific relationship still needs to be found between formalization and sectoral growth. To do this, the present study follows the methodological strategy used by Ravallion and Chen (2006) and Loayza and Raddatz (2006) , who linked the composition of growth to the evolution of poverty. 30 Essentially, what is offered here is an equation linking formalization to the sectoral composition of growth. Operationally, this means estimating an equation that relates changes in the registered employment rate at the region level with changes in sectoral output at that level. Given the earlier observation about Moquegua, the relationship is assumed to have regional fixed effects, and thus to take the following form:
Here, ∆τ jt is the change in the registered employment rate in region j, ∆y ijt is the change in value added per worker in sector i in region j, and S ijt is the share contributed by sector i to the regional value added of 30 Ravallion and Chen (2006) use data from China to analyse the relationship between growth composition and poverty. Loayza and Raddatz (2006) use international country data and likewise relate poverty and the composition of growth. Arias-Vásquez, Lee and Newhouse (2012) extend this type of analysis to employment variables, although they do not analyse formality. region j. The δ j coefficients are regional fixed effects. As indicated in the studies cited, the advantage of this specification is that if all the δ i coefficients are equal, it is possible to add together changes in sectoral value added weighted by its share of regional value added. In this case, the equation becomes a simple regression between the change in the registered employment rate ∆τ jt and the change in regional value added ∆y jt . Thus, if the null hypothesis that the coefficients are equal cannot be rejected, then all that matters is the level of output and not its composition. Conversely, if the null hypothesis is rejected, the composition of growth is important. The focus in this article is on ∆τ jt , since the aim is precisely to estimate the effects of the sectoral composition of growth on a territorially aggregated variable. Table 5 presents two estimates. The first, shown in the first column of the table, is arrived at using the panel sample with the maximum likelihood (ml) method. The second column of the table contains the same estimation arrived at using pooled data with the ordinary least squares (ols) method, which helps to verify whether the unbalanced panel affects the results, these being practically the same.
The coefficients that are significant and positive, with a 99% confidence level, are those for Farming and fishing, Commerce and Other services. The Restaurants and hotels coefficient is significant at 90%. In all the other cases, the coefficients are not significant. In the case of Farming and fishing, the coefficient above 1 means that a proportional change of 1 percentage point in value added per worker in this sector implies growth of more than 1 percentage point in the registered employment rate at the region level. The same applies in the case of the Restaurants and hotels sector, while in the Commerce sector the coefficient is approximately equal to 1.
In the case of the Other services sector (which includes government), the change is less than proportional. The test for equality of all coefficients indicates that the null hypothesis of all coefficients being equal is rejected with a 99% confidence level. The hypothesis of all the coefficients equalling zero is likewise rejected. This confirms the hypothesis that growth has a greater effect in increasing the registered employment rate in some sectors than in others, and thus that the composition of growth matters. Following an additional test for the equality of coefficients by subgroups, the hypothesis that the coefficients for sectors with a significant coefficient are equal to one another cannot be rejected. The result is similar when sectors with a non-significant coefficient are grouped.
Why do some sectors have a greater impact on formality than others? 31 Panel A of figure 5 shows that the sectors obtaining significant coefficients (Farming and fishing, Commerce, Restaurants and hotels and Other services) are generally highly employmentintensive, i.e., the number of workers in them as a share of the regional employment total is high. The regional employment share of Farming and fishing ranges from 5% to 80%, depending on the region. At the same time, these sectors evince lower levels of value added per worker, this being less than 20,000 nuevos soles a year 31 Information on output by firm size is not available at the region level.
in every region (panel B of figure 5). Furthermore, there is a low level of formality in these sectors. Accordingly, similar production changes probably entail larger changes in both formal employment rates and numbers of formalized workers when the registered employment rate is low at the outset. 32 32 In addition, there is evidence that agricultural growth has been concentrated in certain regions of the country where there has been a recomposition of employment away from low-productivity sectors towards more productive ones. Some have associated these changes with the Agricultural Sector Promotion Act (Law No. 27360 of 2001), analysis of which is beyond the scope of this article. See . 
Formalization in 2002-2012: explanatory factors
This subsection conducts a combined analysis of a number of factors that may have influenced the formalization process in Peru, as observed between 2002 and 2012. Each factor could have a significant individual relationship with formality, but it is important to check whether this significance is maintained when competing variables or hypotheses are controlled for. Accordingly, it is important to carry out a combined analysis of economic factors (size and composition) and of variables associated with legal or institutional changes that came about in the period.
In accordance with the analysis of the previous sections, four possible factors highlighted by the literature and by recent academic and political debate are evaluated: (i) Economic growth. In the period of analysis, gdp grew by 6% a year, meaning that the economy expanded by 70% in real terms. Regional value added per worker also rose in this period. (ii) The change in the production structure, given the finding that the sectoral composition of growth matters. In particular, it is worth carrying out a comparative evaluation of the role that may have been played by the rising output share of the most employment-intensive sectors (Farming and fishing, Commerce, Restaurants and hotels and Other services), identified earlier as making a significant contribution. (iii) Regulatory changes. There was a major labour market reform whose specific goal, according to its authors, was to reduce labour costs by creating a special regime for smes. The reform took place in 2003 and was extended in 2008 (coming into effect in 2009). To gauge the effect of these regulatory changes on formalization, in the context of the database used here, weighted average labour costs were calculated for each region. The structure of employment by firm size was used for this so that the relevant labour costs could be weighted (see figure 3 ). (iv) Changes in the ability of the State to enforce its rules. As mentioned, there were major changes in this respect too, making it hard to obtain statistics that are comparable over time. Accordingly, the number of inspection orders completed by mtpe per 1,000 workers was used as a proxy for the likelihood of detection. 33 The coverage of inspections is fairly low in Peru and is largely confined to formal firms and wage workers. The expectation is that an increase in the likelihood of detection would improve the registered employment rate. Figure 6 shows simple partial correlations for these variables in variations. A greater correlation is observed between formalization and economic variables than between formalization and reform variables (change in average regional labour costs) or inspection variables (change in inspection orders per 1,000 workers). In particular, the correlation between formalization and regional growth (change in regional value added per worker) is high, showing that the quantum of growth is very important. The correlation between formalization and changes in the share of employment-intensive sectors is also positive, which is consistent with the previous finding that sectoral growth is important. 33 Inspection data were obtained from the statistical yearbooks of the Ministry of Labour and Employment Promotion (mtpe). All these factors were then analysed in combination using a multiple regression analysis. 34
In this case, β j are the regional fixed effects, ∆y jt is the growth of regional value added per worker, s jt high is the change in labour-intensive sectors' share of regional value added, ∆r jt is the proxy for the introduction of the Promotion and Formalization of Micro and Small Enterprises Act and ∆f jt is the change in the rate of inspection orders per 1,000 workers. The results of this exercise are shown in table 6, which presents various estimates that progressively incorporate the different variables.
Panel (a) of table 6 uses a regression in variations. First, it relates the change in the registered employment rate with the growth of regional value added per worker. The coefficient is significant at 1% (model 1 of table 6). To this regression is then added a variable representing growth in employment-intensive sectors' share of regional value added. Its coefficient is also significant at 5%, and the significance of regional value added per 34 The multiple regression analysis is presented here solely for the purpose of carrying out a controlled analysis of the effects of different variables on registered employment, and is not meant to evaluate their individual impact. There are studies that have set out to evaluate some of these factors separately. Evaluating all these factors in combination would require a multiple treatment analysis, which is beyond the scope of this article. worker is maintained (model 2). The third step is to add in the proxy for the introduction of the Promotion and Formalization of Micro and Small Enterprises Act (the change in regionally weighted average labour costs); its effect is found to be non-significant, even when the significance of the previous variables is maintained (model 3). Lastly, the variable for inspection changes is added; with the previous results unaltered, its introduction proves non-significant (model 4). Interestingly, the adjusted R 2 adjustment coefficient is 0.31 when regional value added per worker alone is considered (model 1), rising to 0.35 when the change in the composition of growth is added (model 2).
As an alternative, panel (b) of table 6 uses dummy variables as proxies for the institutional variables. In this case, one dummy is used for the year 2003, when the employment regime for microenterprises was set up (model 3), and another one for 2009, when the extension of this law to firms with up to 100 workers came into effect (model 4). As a proxy for the effect of the "electronic payroll" system, 35 a dummy was also created for 2008, 35 The electronic payroll system is an electronic procedure whereby employers with three or more workers have to submit monthly reports to the Office of the National Superintendent of Tax Administration (sunat) with information on their workers, pensioners, service providers, trainees, outside staff and dependants. The report used to be made directly to the Ministry of Labour. This administrative change has increased the ability of the Ministry to supervise and verify compliance with employment obligations, as it can use the installed capacity and detection capabilities of sunat (ilo, 2014b) . the year its use became compulsory (model 5). 36 The analysis of these variables, controlling for the growth of regional value added per worker and sectoral growth, yielded non-significant coefficients for them.
These findings imply that the increase in value added per worker in the regions proved a decisive factor in the rise of the registered employment rate in Peru. The growth 36 Because the changes are permanent, dummies with a value of 1 were used for the year concerned and following years. The dummies are nationwide because the regime does not vary by subnational region.
of certain sectors, such as the more employment-intensive ones, also adds explanatory power to this process. The variables associated with labour market reform do not prove significant, in contrast to the scale of the changes this entailed. Much the same can be said of the measures to strengthen inspections, which remain weak despite the changes made. 37 37 The National Labour Inspection Authority (sunafil) was set up in 2013 to strengthen the inspection service. Source: Prepared by the author, on the basis of information from the National Institute of Statistics and Informatics (inei), the Ministry of Labour and Employment Promotion (mtpe), the National Household Survey (enaho) and Law No. 30288. Note: * significant at 10%, ** significant at 5% and *** significant at 1%. Standard deviation in parentheses. Employment-intensive sectors: Farming and fishing, Commerce, Restaurants and hotels and Other services.
V
Conclusions
Peru recorded high growth rates in the 2000s and early 2010s. This period of economic growth brought down unemployment, which reached a historic low of less than 4% nationally in 2013. There was also a significant reduction in the poverty rate, which more than halved from its level of the early 2000s, something that certainly indicates an improvement in incomes, although it also brings into relief the role of redistributive social policy and its connection to the greater availability of fiscal resources. In turn, the percentage of formal employment rose from 20.1% to 26.3% between 2007 and 2012. This is remarkable progress, even though the rate of informal employment is still very high. The present article has analysed this formalization process and sought to identify the factors that could explain it. Much of the foregoing discussion has concentrated on certain specific relationships, particularly the one between informality and labour market reform. The goal here was to identify the contribution of each element as part of an integrated approach in which it was assumed that different policies may have some explanatory power. The Peruvian case is an interesting one for this purpose, since different factors that could in theory explain the process came together in the period of analysis, examples being economic growth, labour market reform (with the creation of a special regime that reduced employment costs for most of the labour market) and improvements in the inspection system. All these elements have been flagged up by different theories as factors explaining informality, and thence formality.
The analysis was carried out in two stages. First, the effects of sectoral growth on formalization were estimated on the basis of a model originally developed to measure the effects of sectoral growth on poverty. The findings show that the sectoral effects are differentiated, which bears out the hypothesis that the composition of growth matters for formalization. In particular, economic growth in the most employment-intensive sectors (Farming, Commerce, Other services and, to an extent, Restaurants and hotels) accounts for the formalization seen. Then, considering that formalization is a process with multiple causes, a comparative analysis of the factors that might have been behind the growth in the registered employment rate between 2002 and 2012 were analysed. The results indicate that a key element was the growth in regional value added per worker. Also significant was the growth in the share of value added per worker accounted for by the most employment-intensive and at the same time least productive sectors, as this indicates that their value added per worker grew more quickly than regional value added per worker. The variables associated with labour market reform and inspection changes did not have significant effects.
These findings are consistent with the fact that at least two of every three workers with an informal job in Peru are employed in informal economic units which are not registered as businesses or for tax purposes, and that economic units in the informal sector have productivity levels an eighth those of the formal sector. In these circumstances, it is understandable that only variables associated with growth, and particularly growth in lower-productivity sectors, should have significant coefficients. This implies that the formalization of employment presupposes formalization of the economic units where informal jobs are generated. Consequently, the emphasis on reducing employment costs for smes probably needs to be replaced with a greater stress on enhancing the benefits of formality, such as access to larger markets, financing, business development services and security, among others.
